1. Introduction 1.1. Background As Alfred Marshall observed over 100 years ago, one reason that it was advantageous for similar businesses to cluster in the same city was that workers got together in pubs after work and exchanged ideas. A similar phenomenon seems to have occurred in Austin, Texas, where the likely topic of conversation was software. 1 In Japan, Malaysia, Singapore, Bangalore, Silicon Valley in California, and in the "Silicon Hills" of Austin, Texas, multiple factors interact to create a regional industrial cluster. Industrial clusters are defined here as geographic concentrations of interconnected companies, including specialized suppliers, service providers, and associated institutions in a particular field. 2 There are certain well-known success stories regarding the development of information technology industry clusters, including those in Silicon Valley and Austin. Agglomeration and clustering theory suggest that an industrial cluster is effective in generating external economies and reducing transportation costS. 3 This study seeks to examine the conditions required for the creation of a cluster, with particular attention to government policies, key individuals, infrastructure capacity, anchor firms, research institutions, venture capital investment, business incubators, and related factors such as perceptions regarding regional quality of life and human resources.
A study of the Austin technology cluster, conducted by the Innovation Creativity and Capital (IC 2 ) Institute at The University of Texas at Austin (UT) in the late 1980s, developed a conceptual framework for studying the dynamics of high-technology development and economic growth in Austin.
The report referred to Austin as a "technopolis," in which "techno" reflected the emphasis on technology and "polis" referred to the Greek word for citystate, in order to emphasize the connection between the public and private sectors. Austin was successful in its development of the "technopolis wheel," which contains seven segments: the university, large corporations, emerging companies, three levels of government, and various support groups.
The IC 2 study assessed the role and impact of each segment on the emerging Austin technopolis, and underscored the importance of interaction among the different segments. To facilitate interaction, key individuals called "influencers" helped develop new institutional relationships among the segments of the technopolis whee1. 4 This study emphasizes that influencers not only provided leadership within a particular segment, but also networked with other segments and effectively promoted public and private sector entities to jointly develop economic and technology policies. Key findings of the study included the "pivotal role of the research university, the need for continuity in governmental policies, the catalytic role of large technology companies, and the importance of indigenous company development and the need for consensus for the sustainable development of the technopolis."5 The study summed up three themes in technopolis development that would be relevant to other cases, both within the United States, and worldwide:
• highly coordinated approaches to development, • the presence of a quality research institution, and • a network of influencers. 6 An alternative way to model industrial cluster development is the flowchart approach, developed by Dr. Akifumi Kuchiki of IDE-JETRO of Japan. Kuchiki's flowchart, shown in Figure 4 .1, uses four key factors to model the development of an industrial cluster: (a) market and industrial zone (s), (b) capacity building, (c) anchor firms, and (d) related firms'? This paper seeks to apply Kuchiki's framework for further analysis of the Austin technology cluster case.
In Kuchiki's model, the special roles of governments and multinational firms are key, particularly the government's decision to designate and build industrial zones or export processing zones, a decision that in theory is based upon market factors for different types of industry. Building an industrial zone leads to expanded infrastructure capacity; once appropriately skilled human resources have been drawn to the area, there is a greater likelihood of attracting an "anchor firm" to the industrial zone. After an anchor firm arrives, it attracts related firms, such as suppliers, eventually gathering enough firms to make the city into an industrial cluster.
As used in the literature of the Austin case study, the term "technopolis" implies interaction among the government, public, and private sectors to
